10                 MICROSCOPIC EXAMINATION OF STEEL
The inclusion of oxide is frequently accompanied by partial decarbonization, and is most frequently found on or near the surface. An example of this is shown in photograph No. 24, in which it is seen that a crack has penetrated through the slag, probably mill scale, and in the crack are the remnants of the slag. On the left of the crack is the normal structure and on the right is a decarbonized area containing slag. Such an area would probably be large enough to show to the naked eye and would be considered unsafe. Other examples of oxide inclosures are cited on pages 14 and 15, in the discussion of the failure of 10-inch gun and i4-inch gun lever.
STREAKS.
On machining a metal there may often be seen lines or areas on the surface which have a different luster from the main mass of metal, and which frequently machine quite differently from the metal surrounding it; or on polishing and etching, lines of different luster may stand out prominently and invariably elongated in the direction of forging. Such lines or areas are known as streaks or ghost lines, and may occur as either dark or light in comparison to the surrounding metal. Streaks are usually accompanied by slag. If the slag is oxidizing in character, the streak will be decarbonized, and at the same time the ferrite areas will be embrittled by being rich in phosphorus. Such streaks may be the source of fracture, and should be looked upon with suspicion.
Dark-colored streaks usually contain silicate of manganese and are less harmful, the metal showing considerable ductility in the streaked region.
Radial test pieces from gun forgings will frequently show streaks, and as the tension is normal to the direction of extension the specimen will show low ductility. Photographs Nos. 25 and 26 show, respectively, dark and light streaks, and photograph No. 27 shows the microstructure of a portion of the light-colored streak with its decarbonization and accompanying slag, (See also Tests of Metals for 1909, vol. u.)